What does addiction medicine expect from neuroscience? From genes and neurons to treatment responses.
The field of neuroscience is rapidly growing as evidenced by the mapping of the human genome, the progress in brain imaging technologies, and the refinement of sophisticated molecular tools that can be combined with innovative preclinical models. With these advances, it seems that our understanding of processes underlying addiction has never been so great. In comparison, the clinical domain has evolved at a much slower pace. Nonetheless, the addiction medical field has seen some gradual improvements in clinical care with the availability of a larger range of pharmacological options. Notably, several therapeutic alternatives are now offered for the treatment of nicotine, alcohol, and opioid use disorders. Some of these developments in treatment regimens have directly emerged from basic neuroscience research and represent a success story for the bench to beside translational approach. However, the clinical and research needs in addiction medicine are huge. There are still no pharmacological interventions available for psychostimulant and cannabis use disorders. Further, major questions remain unanswered: Would a better understanding of the neurocircuitry of addiction lead to therapeutic intervention? Would a better understanding of the neurochemical signature of addiction lead to the validation of a therapeutic target? Will pharmacogenetics hold its promise as a personalized medicine treatment approach? Using recent research developments, we will illustrate the potential of neuroscience to address some of the pressing questions in Addiction Medicine.